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(54) DEVICE, METHOD AND PROGRAM FOR RECOGNIZING POSITIONING A 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positioning attitude recognizing 
device for finding a right positioning attitude even when there is no clear 
feature in the positioning attitude of an object in a recognition target image, 
fluctuation of illumination conditions or shape or color of the object or when 
a feature point or position of the feature point can not be exactly and 
sufficiently extracted from the image of the recognition target. 
SOLUTION: The device is composed of a registration part 10 equipped with 
a three- dimensional (3D) form/reflection factor measuring part 11, 
illumination fluctuation texture generating part 1 2 for generating base 
texture, base texture calculating part 1 3, object model storage part 1 4 for 
storing a 3D object model and a base texture group, and a recognition part 
20 equipped with an illumination fluctuation space generating part 21 for 
inputting an initial attitude candidate group, reading the 3D object model 
from the object model storage part 14 and generating the illumination 
fluctuation space of the image of an applied attitude candidate, a compare 
image generating part 22 for generating a compare image most approximate 
to the image of a recognition target by using each of illumination fluctuation 
spaces, and an attitude selecting part 23 for selecting a compare image 
most approximate to the image of the recognition target out of the compare 
image group and outputting that image as an optimal attitude candidate. 
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(57) imm («iE*r) 

3 • Rtt*ateffl lit, gjg 

2 2£, Jt»ia«»©*TflkfcB»»*OHf«»Cffllilt 
S^SB2 3m«BM2 0T?»«sn5. 




H#SW33R©f5H3 

1 3 BIR#ft®n£ft>&4fett®&Bs5ft£I8 

Wt5«J«£©3^7C^t. 3i£#J#:©3l®©;&&®©j$¥ 
Sfit £ 6 S 3 x £ L . StlE3#7E 

«#^5*;HC«^t>T, IfflEKIRttSOStt'f'lCims 

[imm 2 ] ffiEI8tttt*<aHfe4>k:£t?SAtrE«ltt 
©tt«i5»0«llTft4i6»«HllC*tJ^T, iiS^^ 10 

£»)£«£(£#&£, 

d<W3H|g|«»4fero@i«i:ll«-t?*5«^JC#e.n-5ilf6 
Tife-Sifcil&Bff!*. flftiHS^TC^^x^StX^KflaW 

)Sft#a£«x.-5> c £ t-r&m&m 1 tcte$c©& 

fit*. fi££nfc$EBrttc&^T^#<tT3£<hk:<fc 

*fiix.. 

©+^<S>. MSEigiK^roB^JcSfejfiVifltlfBJtUEBfiS 

fc^-r * ci 2 KE*£©&fif££ 

isisge. 30 

[W*S43 fflEtt#©ttBj6»*;j*-r-£;L&nfc/'< 
5*^©€-fit£. f§3£3nfcti«S:fT^f5^i:C<tO, 

bn&b. 
a. 

WE«rt*©WfE»«jft©fifi©«||t. WEA*H«M* 
f8^BO««tC*-^l>T. &R0jlt(E&9M9Mfl££ 
BET 5 £ £ ««r« £ "T § §fi*JK 3 X ttW #31 4 (CE$&© 
ffiB^B^^B. 
IW*3I6 3 MK»«j(StfcntttH#aa*fflUiLfclWE 
A#Bf&&8tSfeB©-ffl5©!|ta££&ftL;fcifa£. # 

mrES!9»«««ft£^a(2. 50 
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fflEft#©ffiE1#&;S©&B©B$8£. ttJEA^BBift 

3 £ iSrIMRtT *tt#B 5 CEmrotiB^»BSa^ 
Ho 

imxm 7 3 mE«r*^ttB»a#a**»ta l^ire 

fig*^fi£-T S £ £ £8? i4£-r-5Ii*^ 5 XteiSjRgi 6 

cEttoftBtsf^ensB. 

[B*91 8 3 iltEgHft&Ma?ft£¥iB:l*. 

je» snfciWEA»iinfc»«^ttBK:$*na«sai©« 
m^a^ttta LfcBEAaHBWBjiMafi©^-* *. 

WE4f»^^«Sffll*lfC*5HT^2|s{b-r-5C£fCJ;0. 
-oxtt«»©WE5S»«*l***-r4 C fcfcf&BiT 

*g&*B 3 *^ss*js 7 ©n-rna* i -otzm®.a>&mg 

H*#»9] (1) BES&BIR^Brtf. A(EI8Ktt 
*©HfftCSfcifi^£W^tfc*(rEittSia<ft©*fi!c{rffl 
t»fcs6»«»S. BBs£fNMlt£&&<& 

(2) ttE£-9MMMfft&¥ft«<. MESaj»MRM« 

(3) «rfc»cferiESnfc«»©WEiS»«***»c, sfr 

±e (i) . (2) . (3) ©-aw>4a3*m;fc»Di8 

L*frU *^^*6,n^:B#^JC*5^TttrE»»3 3lL* 

7 £ ■& * ft T * J £ # a * it x. . 
tl9Eil0jgL©**T«. ME«?»»*^aa«. ^©gft 
©fflSlCis^T, MEigitt»*©iHfetcSfejfil^£ipJ3t 

bfettiEJtRBfift©^fiK«cffli,jfcSfrE^^«*. mm 

K®#*©B«*K£tfSii9Efei*©&B5g»©§8gfo& 
*£ UTffi^-T^. Zt&¥r®£T%$mm 3 *»sni#JH 
8 Ofr»m*» 1 o£E«©&S§£#iSia3£B. 

1 0 3 BEsSg£R#gW. flftEBlktf*<Z> 
Bft^gfcj5Vi£fiJ3£bfctlJEit»B«©*fiEICffll^ 
a&Es£#fS«S:. MEK^Jfe©BB+lc*3ttSttlE#I 
ftfflfiEMcK^li: C £ £T 

2 a> €>Wf*^ 8 ©vifn^ 1 -Dizmw.e>aLwm 
im&m. 1 1 3 strEft*© 3 ■ATTL^^ef'ji^m-r 

1 0 ©^-rn^ 1 c?K:ett<DttB&9M§tt«-B. 
[fll$H 1 2 3 INESftflStt. StFE#)*© 3 ^7C»tt 

WEtt»©*ffiS-ffiB©. tS6*fc!!89§&#©T-e©*¥£ 



m se m w g m ? ? x 5 1 +• » ±# * fi m r & s is t- * a 5 1 
rzmim 1 1 tcEttottBg&eMgB. 

[Wf*3« 1 3 ] ffiESft-ttt*, 
ffiB«fcl,TEtt"J-a;:£*f*«£T*»*jU 2 CIS® 

<z>&B&*BttsB. 

[»«ai4] #J#©{fcBi6»«a»r*3&7G#)# 10 
; E7 ; ;i/£gt&BtCi3^T, 

lWIS«l«:0 3^7c»tt&«lWHSSK7 ! -i'Xg i vB*. a 20 

im*m 1 5 ] ffiiBttttsts j:®ttat£® 3 jjctc&b 
is*^ 1 4 keb© 3 'ATiM&^ji&mmw. 

[ffi$«16] igia#&©il«4>a>S4&#©&B§S# 

lttEtt#©3*7cJEM*<h, Msl£tl#:©3Effi©=&ftB©jSP 

ft«=tr;H:5^l>T. JfflEggBttawiIB't'K&ttS 30 
IME«*:©ffiBiB»«I8«TS - 1 «»»if*&fi» 

gffij^Ffl CS-rfts T£eKT -5 ifcKHflS*fefiKx x y 7t , 

ffiEJtKHfe&. WEK«l»*iZ)lI«tJtttLT. ME 
BI»»*©Blfl»-«t>jfi^WEii:«imitfiJ3S-r-&s6» 
B«A?v7*«A*;:<i:£»»&-$--aill*3Bl 6CE 

u/^Sr#A, so 
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t5»*ai 7 tCEtt©ffiBjff#B«*ffi. 
[1**91 1 9 ] WEtott©ffiBJ6»Sii5-S-#*. <=>ftfc 
/■<5;<*©*B*. SJtsnfcBBfcfT&SiiiCJ: 

$ flfcttR© ffiE&&£« © + 6 , MEJSIRM* 
OH«»C« i feifil»lWEitl!l«i«* ! M)t-r-BCtS1*«i 

[18*512 0] <D<ftWlM<D®.m& A 

lWE36IM8*»8lM6A5 l v7 r tt. 
ffiE&#©t&E#B;£©ffiB©'BlS<i:, ffiEA^Hfat* 
«j«ttBOilMBi»C*^ir»T, Bft0>iltrE££«B&£ 
*-r*CiS»«t-r -511*311 8Xlii*fl 9 (CE 
B©ttBiSIMEBII#8:. 

[§S*qi2 1] lttE»«ASffiB»a^^yy»=*si»T 
ttffi L.fciWEA*B«*«jjafi[B©-fflO«f«j«*a*? 

IWE*»««l»*ffiX7 ! -y5 r tt. 
HtrE»i*©WE#B^©ffiB©Wffit. mflBA*ilff# 
«jafiB©SRW«jSl«a»t*stiTa*?StlfclWE1*« 
j*tte*^»T, -t>X»4B»©lKrEsS»«4l**J«-r 
-5>C<i:^!t#m<t-r-5I#*ii2 0 JcE«S©fiB^i8i»^ 

a. 

ttffiLfcWEA^Hffeilf^fifi©^-^*, fisssn 
feiS«*fT*dCt«C«fct)-OXttffilBc©»f^StrEA 

0Xte§||*3i2 1 CEB©fiB^»Kia^ffi. 
[IS*IB 2 3 ] ifig^IfflSft^XT7 7tt, 

3£«e>e>nfcg(rEA*ia»ii#B,^ta:fitc-&*n*^M©«s 

mx^y -Jlz&^TMlh Lfcit5EA^iSB#Bj£{fcB© 

^-^s-. WEi*«s,'S^ieHF«gc*5HTS*ftrsci 

£{C<fcD. -0Xttfflft©HEiS»«a**fiKr*i:4: 
*#m^-t-5l»*JB 1 8A^|f5(?^2 2(0l>f}lii>lO 
KEBWffiBSB-BKWriS. 
[19*112 4] (1) B3E^^a«A^<y^tr43U 
T. 83EBiS*f*©affetc^t>jfit»i:!pJ^UfcWEJtfe 

(2) WEiSBBIliSfcfcAy-^C.fcO. ffiEfiB» 
^«S:*tC«rfcf«cffi&©irEsS^«*±fi81--5 

(3) B^C£j«snfc»R©mEi5*«MS»k:. SU 
E&#S!*?AT-y :/tc«fc 0. ffIEISS»^jfe©iafftfc«t) 
iSt»WEJ±t4®{ft**iJ^-rs 

±E (1) . (2) . (3) ©-ffl©$&a*«#:l*0® 



Ut 7 S 1* 5 ft 7*JJ£ 7. r- y ^* M A . 

mBBMtf«0BB*k:£t*snE*{tattB&£©B 

B&912 3CHfn* 1 ^icEBOffiBiSBBB^B. 

2 5 ] BEg#B«*T- y WiHig§a*f 
*©H«tcat,i£^i«^Lfcm8SJt«Bi«6©±figCffl 
HfcfflEBBBM*, WEBBttBroHB+K&ttSW io 
Ett#©ffiBB»©BBB*iLTaj*Ta££fe#« 

©feM^»sia*ffi. 

[§»*B 2 6 ] WE^J^© 3 #tc#1# : &t : JI-<©1*$B£ 

2 6 ns*^2 5©ii-rn^i^tcE«©ta:B^s 

[|»*IH 2 7 ] WESBXt 1 •;/ ^Tti, 
m!Eftft:©3*7r;^tti:. S^*Sffi±©^S©fi 

WE4W*©BB#ftB©. i*ssBi*#©TTC5»s 
* e. fc-f mmmm^^ v s* &£j*t 5 bw&®i 

WE$i#©3#7E^tt;&t£WEfije^X^YP£. a 

&#!#© 3 'ATi^^jviiLxmm-r^ ct^mt 

[It*«2 8] WESiax^y-m. 30 
WEft#«B±©#B*©3&7E&BBffl£BB'l*B,S 
ftB£LTEB^S£<fc£^B£-r-5B#JB2 7 icffiijS 
©fifi§5»BiSWii&. 

BB#B©HB*fr6&#©&B§S#*BBT*&Eig 

bbh^&icb^t. 

WEft#©3#x;»M*<>:. S^ft^©Sffi©&{iB©)S 

arBt^SBfi-sa^Tc^^x^^iBeu. we 3^ 

t^tT^lcS^HT. WEBB*tB©BBf'f;:i3tt.5 

[»*93o] mEen»ft©BiB>f>ic«(t-sine«!) 

#:©feB^©^«TS.S^^M(cS-^^T. WEsS 
9N£ffi©ffiBS»tcM§i£tt#a t *5«£©iIiB©»BB 

© sb fr ic «fc * *«i sai-BH m * *j«-r * b 

ffiEgg£tt©ttBg£(c BK8lttft<% 0 *»t3BBM*fl= 
^B9EBIS6M^©HB<tll^Tft-5li#fCt#enSiaB 
Tfc-5J*tSEiSB£, WE3*x;tl#^;r;!,;&tfWE!&BJ! 
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WEit&HBfc, M£BMtt*©BB<>:JtttUT. WE 
BISt^^WilBJcgfcjfiViWEJtKilB^W^-rs^ 

a*?«is**ffa**jit*«r»fr*ii»*3B2 9 ice 
[»**3i] WE#nt©fie^»*^-r/^^^© 

SB*. JgJ£anfc|gHrtfC*5lr>TB*fb-r-5^tK«t 
D> BB©WEM5lM5ltt££j*T*g»BB8eft?£fflJl 

©HBtSt>iatiWEJtKia«Sr*iJ3tT5«lSI*SlfT$ 
f4CtS»Itnil*a3 0 CGtta&BB&BB 

[B*H 3 2 ] MK*M*©ffifi£»S ST-**. Stlfc 

0. Bft©l)tEsS«fic«&^-r-Ss6«fllM«ft^9 

©jffiBlcBt>jat^WEJt«iiiBS'W^-r-5«lS*llff$ 
tf*£i£tt«£T*ttJRB3 0K:E«©ffiB£»BB 

[»#S3 3] B182fB©iiiB4'©'ltBjS©ffifi£A 

AitttttMi^ UTam-r-6»«Affl:Baaiffla* 

WE^»^1ii¥ft^S»c*3t^Te. 
iE«l«:©ME1ia^©ti[Iffl1SSt, WEA*>HB# 
BjfllffiB©««H£lcBtJHT. £ft©ITOB£££tt«& 

ss;-rs5!ia$*fT$-a-*^<fc*«pa<ti-sffl*iS3 ix 

(i»*JS3 2k:E«©ffiBiS»BI«7 p o^5A. 
[ffi$B 3 4 ] WE4m6&BfflffiMStC:fc^T«iaj 
bfcWEA2>HB#Bjaftfi©-ffl5©ftBj5£aftL./t 

a*. ^B^ptbT-ox^fflSc^-rsMa^iiff 

WE&^BBSftJtattSKfcl^-m, 
WEtlft©WE#B*©ftB©fi<?$8£:, WEA^HBt* 

B^ftB©s^®^«asffc*5^TS#?$nfeWEii#is 

©ffiBsSBBK^o^A. 

[is*^3 5] i»EW«jaffiHtttmaa»c*Jt>Tttui 

LfcWEA^jHB^SSiaffiB©^-^*. ^$n^±t 
«£?t & a d t fc«fc 0 — oXte«B©#r fcftHSSAAI 
B&B£ffifi£±JjrrsfflS£5SfTSl£*£<h£#B.i 
f SB 3 3 xmmm 3 4 £E&©ttB£«BM:/ 

[m*m 3 6 ] tnfcm&mmm&ifemm\t, 

5g * 6 tifc WE A * HB tttt * &B * ft* Bit © B 
fflT?»^»B^M«effl»cSo%sT. WE1*B^{ScBtt 
ffiMS *3 n Trt ffi L fc WE A H B1$B,6&B ©t^- 
WE!f#B-£^gBHrtK*3HTB*fbf SCifc 



(5) 
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[w*a3 7] (i) me«f»aK*iaic£»T. 

(2) ne«9MRMffft£A9K:<fcD, fneAB&fMR 

(3) «rfcfc**snfc«*©mEiS»«**»k:. tt 

±E (1) , (2) , (3) ©-a<D»a*W^I»OiS 
L*fxU *oft»6tl&P*jftfc*lfiTttE»DiBLt 

WE»0igL©*7«, mE»»HtRffla©**»<3!>ffla 
IC*HT, mEBI»#*0!)BfKlzSt>iSl^fU«b&m 
EJt(RHflfc<0^«^ffi^fcMfEs6»«*l*, fltEBWM 
*<0B«* {c*ttSWE*#coffiB^*(Z)B«ll«S*i: L 
T ffi # T £ jfl a * Hff S 3 C t * <h f 3 Mf*3l 3 
1*6111*313 6©lr»fft3MoiCE*Offi««l»BII 20 

[M*iB 3 8 ] ffiEfi»3Kffla*<, flflEBHI*f*co 

fflE&IMRttft. mEBBS**©ia«*^45WamE« 
#©ffi«*»OB«**i LTffl*r«»«**ff a* 
££<fc€:»»£-r*lit*Jg3 0*6»*a3 6 0H>m 
* 1 ^JcE*©tt««»B«l^ , a* r ^A, 
CW*JB 3 9 ] ffiEftttO 3 ^tcIMK^I'©*** 

2 9^e»RM3 8©V»i"n*UOfcE«a>tt«36»B 30 

[»*S4 0 ] WEMMttWciJ^Ttt, 
mE«#©3*7C»«i, aikttltt£B±<?)«-ttB£>& 

strEffiw^iftx^^^vs^^iafKT^sis^^x^ 1 

««C2:«WfK^T«n3K3I3 9K:EttOtt:B»i»BH 

[11*34 1 ] WE»«a3IK:45V»Ttt, 
MEtttt«B±<0»«jS<B 3 «7cttB1ftft£SftttttjA 

tiBiUTE*"r*ffla**fTS-fr*ci:*»«^"r* 

»*S4 0»cE«S©fiBi6*B«»^nif5A. 
[0 0 0 1 ] so 



[«w©js-r5a«#»] #5S9!tt, B«*t«sns 

«fle<BBtt»cMU Wc, Btt#&<Dttft0 3£7G«tt 

T^S«#OffiB^s6»SK»flE^BB-r*fiBiS»B 
B«fii*<&ffiBs6»BB»#ft, Rtf<&fls6»B(*:/n 

[0 0 0 2] 

n**#©(tB3fi»oB«its«i:tt, *^^ttiffl!)aaf 
mm*m 3 *5g«h*«»« l*: 2 ^ytmm^xti t 

[0 0 0 3] fikfccfcO, «Jff±©»ft©n«<Z)j<K©3& 
5cffllBlc*Jt*lifii:Bi*±(DttB©#*3&«#*6nfc 

teic, *#(0*^7tc»-r*fkBi85i&*«-»rsiaiH 

fft^fttSo 21tl6a)#j*tt«A«Xlttl ( TAn A 
nalytic Solution for the Perspective 4-Point Probl 
emj , Radu Horaud et al., Computer Vision, Graph 
ics and Image Processing, 47, pp. 33 -44 (1989) ) 

3Cffl2 ( TLinear N^4-Point Pose Determinatio 
nj , Long Quan and Zhongdan Lan, Proc. IEEE Int. 
Conf. Computer Vision, 6, pp. 778-783 (1998) ) t&E 

[0 0 0 4] Ett5«e#0»»nj»WB<Z)*ttTtt. n 

ffla»*©*#0»«jft«)3*7cttBi««l*»«LTi3 

< (XT-yJi 901) , fit, ffi3*t*<0«#(Bia 
■ffc^*oTi^*#w«j«cDfiBftam-r* uf^ 

y 1 9 0 3) „ *©A*B»*6»tHan*:#«j«©ffl 

@{c, »»$nTt^aa»*©*»©»*jft©3*7c 

ttB^tt3'rs«li*a)ffiBt3S»«:n-»U Ut7^1 
9 0 4, 1 9 0 5), a&0gfMR4t£BKLTtUft-r 
3 Uf^yi 9 0 6) o 
[0 0 0 5] ««3j»a±lC^l^TWE»***# 

Asnnn «k*4^©«*«if*tnifrsc:t^T€r 

5. L*>U 3A©«r«^ffiB«**:tfCtt«sS»«» 
»*4jft&±<D#J6*ffl^S. "Tftfe-fe, 4jftJH± 

<ort^6 3*ta^«-iicLfc«-3B»«*ia)+^6, a 

0 Oj«Ottfi*»ff LfcB^«fciE< 

[0 0 0 6] ic:***^, 3 j«J:0 
^nm, #AStifc*»j*ttBiMB«)B*3W'ifDT 
fc^R D * ±TC0 jS **— Si" Z>m®rt ttStt Lft 
U^L^tctt, *«jftffiBO»ttl*#»TA*IC 

/h— £ i i C i *c J; 0 # A 6 ftfc«r«jiS 

w^flc^jrt-s^^uarttAKai^a/httt^i!!** 
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[ooo7] cw^c, a«nj«wH<oft«tt, 

[0 0 0 8] fi!lCD«t*0#Si:lt©5:I3 (#g!2 0 
0 0- 2 5 7 3 0 4^ f 3 #^£Pflft<2 ft* 

[0 0 0 9] 30R3©Wrtt, W6nfc»«AS© 
UUfc*n*no3ji*©ttlBft#FjEUa:*<6*ft©a8IJ 

To 

[0 0 10] ftH^^*(^#tei:LT03tK4 (#^2 0 20 
0 0 - 3 3 9 4 6 8^ r 3 ^TC^-i^OffiB^to-fr^ffi 

«flc<DffcB«»©B»^3pJfflpIflgT*S. 

[0011] xiR4B*©*j*tt 1 ni;K«« attorn 
**6t«bfc«iftx*nn"c»*t#*n«, 2* 30 

[0 0 12] $^(3<tH^^*(7)#ffi(hLTcOS:S«5 («f 
W11-05161HJ rBNtt*ttf|cOffiBef»B 

ly^iBU E«LTl^3*5c»« ; E5*^6* 

[0 0 13] $btCflil(7)^*CD^ffi<hL,T05:K6 (W 
12 0 0 0 - 2 5 1 7 7 2^ r«#ffiB3S»«ffifiBa 40 

c/*o*ttMtf*n«:ffl^fc*«jftttB»tti*ffiatfia 

®»5flT^>^U-hk:«t)«Tl>*fiB«:arc:tT 
IMb*0>4fcB*fciEU S»*Wrh*T*. 
[0 0 14] 

[0 0 15] -SStc, BN#*0Blft (X*Hfft) lc£s so 
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mzmmzmm-rz z£\zmv>TmMr$> 0 , BHtt* 

©H«^6«asnfc1*«jft<7>ffiBJ4R*ft*A/Tl^ 
[0 0 16] WfcttfleAtXy^ft^WWT-eO 

[0017] ua>u meaflinjAma, xi»3, jcis 
4, x(tt5ovim©=Fttfe, tf^satiiftfct* 

^«W«jftffiBf»*«5cJC«iiitt<llftft«bTl»5& 
«>, IE L ti§6»3W*a6 n&v> £ ^ -5 W«*<*-3 /:« 

[0018] aanAHBog«Tii AA^n^ 

[0 0 19] »«jft*«3jaiL3Waffl"C*a:*»ofc 
B±^**^i:«FM?iEB^*ofc»^»ctt, «R0)jS 

[0 0 2 0] XK3coS«Tr«, RIHC. ^cd»«j* 

-e&zrzto. c offtT*a k irsi**^* ^#a * 

[0 0 2 1 ] *5B«i:iB»-X?**^<t!'5^«5t 
tUxa^O, RofcffiB^ittBAttB*«IEL& 
[0 0 2 2 ] XK4(D^St>, BN#ft0>Ba«>&®tt 

«j«ttB<o»atiT^^ ttaaftfc#aAffiB*5EKHB 

»^!Ht5OT, WSEXiRl, XiK2, £K3<£>^& 
[0 0 2 3] Xmso^mt, HlE#<0«fc5K:W£<B» 

^^^calHT*a:^tntfR^6S:«^«:»affiB^l^«^c*■^ 
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[0 0 2 4] XI6©^iH, BWbMkOB(ltoaU$l9 
JtttHBO»J6T*»ffi£©«B«a»<H;TT* 

[0 0 2 5] U.tZ£tsbZ>t> ®.&e>^m\z\r&0& 

[0 0 2 6] miroraStUT, tt#:SM*X(4S?ffi©:£ 
Bfc. ffiB»»*BB*fl ! *<BI&bTt>-t©HB±-e© 10 
ffifi©B***BB&, BB«fcaMfc*W>«d. WttjA 

[0 0 2 7] »2©HH£LT. BB£©fi*<3 jSL*» 
[0 0 2 8] J83©HIBibT. -Bl£f4BB*tSl©Il 

BfrSfflmsnfc^B^&BCBgrti-ifSft-s. bfca* 

oT. BBe&trffBAB?*-^*^. MS0>2l>ftfr> 
(XttBB**fcW j**a»jr*c:t»4. IEL-V»WBB 20 
&B#^9JTfc3E9^1^Tc&3fc#IEU^BB^7 

^©BteIEl^BB/t5**.fc«-ifeLfca>-3fc. 

[0 0 2 9] *BB©B«»4. ±E«*ft«©*B*B 
^WLfc V . BttCHMK^fifcBBfcBB;** 

tn^m&mz&tfz, BB*t*©BBa»&-HMc»©B 
«jft«»air*a*»-3&o. BB£©ffiB*iEBK:«tij 

BlTt-5 d i**T#3ttBBBBBBfii:-t©{4BsS» 
[0 0 3 0] 

[»ffis»i*-r«fc«)©^s] ±EBW£ifj*-r-5fc«> 
*»B©tfcBs6»BBBBtt. Ktwrnommfrzw* « 

©fiBBBSEBr-SffiBBBBBBBfcfc^T. BS2 
#M*©3#7cfliM*<>:, y*Btt#©SlE©#&B©BBB 

tr;H:S-3*KT, MeRMk#*C!>HB'f'l=«l*ftflG 

«#©ttBis»*Bi»-r*ct***»fr*. 

[0 0 3 1] B$B2©*£B©ffiB£BBB£Bt4. 
WEKH**#©B«f »c*J»t4OTJE«S#©ffiBiS»©« 
»T»*j5»«BK:a^>T, BEBBi!HB©&BBB 
KSKftfltatfcaB^WBBWBBBWBBBttKJ:* 
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B*#a*BEBB*t*©BB£BBTr».B*fcfc:»&n 
*BB-C**tk«BB*. BK3#7ctt#^K&tfB 
eBBXtt£IHic£-3fr*T££-raH:MBB££¥g: 

B»©mBBBBBo*ti*nic»-^t»T*j«an 

fc&BEit&ii«£. lWEB«»B©H«<tJt«br. 
BBBNBBttBBlcSfeiSfr'BEJtttBBettB-rs 

[0 0 3 2 ] smm 3 ©*£B©ttB£B&B£Bf4. 

fzmmPMZ&^Tm*ik-fZ> d ttc J; 0 . BB©BEB 
BBBSfeB-raBBBBSBB^BSB*, BEBB 
«»»»«^R*«*BUfcfflft©BEi5»«*©«t>*» 
6, BEBBBB©BBlcB6£b>BEJtBBB£*l£ 

[0 0 3 3] B$B4©*BB©BB£BBBBBt;l:. 

i}iE«#cDffii8»ssf#A e. nit/t 5 * * ©=&® 

B, S«3ftfcBB*fTfc3£:.i:K:«fc0, BB©BE£ 
»BB&£B-f*BB«BWBje¥BSB*.. BfEBB 

BEBWB*09BB(=*t>BV)BGH:ttBB«fUB 

[0 0 3 4] BjRJS 5 ©*B9J©ttB£BBB£Bt4. 
BB*f*©BB4>©«fB^©fi:B*A*ilB#B^B 
iUTi*ai-r*»B^ttBaiH#B*BA. BEBBB 
BSBB#Rtt. BEBttC!>BettB£©ttB©BB 
t. BEAftBBWBAttB©BB&CSttoT. BB 
©BfEBBfl?iS&:£B£-t£ C i S#®it 3. 

[0 0 3 5] B*B6©*BB©BB£BBB£Bt4. 
BEWBABBBIH¥Rft<ttttLfcBEA2)BBffB£ 
BBflD-BOBBBftBBU^Bft. BBjfilStUT- 
ox»4B»£BU BEBBBBBBB^Btt. BEB 
#©BE»B£©BB©B«i. BEA.ABBBBBB 
lOSKSSiMlf V JTaiR $ nfcMEBBjfc t (c 
-^X»4B»©BEB»«B*^B-r*Ci 

[0 0 3 6] B$B 7 oaMBHOBBBBBBBBtt. 
BE»B£(M»ffi^B;&<»ffiL;fcBEAaBBBBji§i 
fiBOf-i't. BBSti&BBftffftiCltCJ:?)- 
t3Xf4B»©«rfcttBEA*BBBB^ffiBt*B-r* 

[0 0 3 7] B£&8©:*:£H©£n£g&B£Btt. 
BEBBBBSBB^Stt. B»6*lfcBEX*BBB 
BBBB(cBBn«BBa>BH-CB«BBjanB«H(= 
S^nt, BEBB£ttEttaj#&a»BttiLfcBEAA 
BB»Bj*I<ScB©5*-**. BEBBjSBBBHrtfcii 
^TS*{b-T*ci:K:J:D. -o3U4fflB©BEBBB 
BSa-BTSCiSBBiTa. 

[0 0 3 8] B$B9©*BB©£B£BBB£Btt. 

(1) BEBBBB^Bftt. BEBB*t*©BB£fit> 
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s. ®m&&m&£feibz (2) narngmmmfciz^ 

ffi&^-rs (3) mz\z^fcznrz.®.'$!t.v>mm®®i 
m*m\z. m&&WM$imki)mmmmi$m.ommzm. 

fcfi^MietbtSHft^fiJST?)±K (1) . (2) , 
(3) ©-B©ffla*JII*»DiILBfT U *V3B«>& 

nizm&iz&\,*Tiii!&mQmiszmT-2-&2>teTWfem 

*<. ^©BBCfcUSCfcl^T. BEigB*tB©HBC:® 

BBS:. BEiSB#B©BB*£^tSBE#l#©&fi 

[0 0 3 9] gf*^ 1 0 ©#Sgl3l3©&B5aSBSgS83£B 
14. BE&BBft^g:**. BEBSSttBWBBKBfcia 

BEBB#B©BB*K43ttSBEitMfc©&fisgB 
©iS^*i bTtB*t--5 C Sits. 
C0 0 4 0] 19*^ 1 1 ©*BB©BB£BB1R£B 

«. BEft#©3&7c«#^;u£gBTsiMiai5£B 
[0041] »jrb 1 2 v>*nwv>®.m.m®mmmw. 

f4. Wt2S^gP(4> mJE$9#©3#7cffiM*i:> %mVo& 
BB±©€Hafi©fiXttKBs!3K*13-rSBBx— 
ffllJTTS 3&tcP# • EBSsB^Si:. BEIfci*©^ 

ffi&fes©. ^^tfis^f!t=©TT?©»ses:*^t)-r 

^fSi. BEBB^i&T^X^B^tti&iaiBt-rsa 
ISt- £ x ? -r p £ im-r -5 Sj&t- ^ x -v HMmtk&ffi 
BEfcttWS^mK&tfBESlIs^X^-rB 
SBW£©3;fc7C«*:^7^l/£LTgBTSC,h£ 

[0042] bjrb i 3 ©^sesnwteBsgi&agasiSB 

14. WEBBB14. BEtt#Sffi±©#B*©3#:7Eflr 

f i«*lft»tjSttt i bTEttt* t S^lit 

So 

[0 0 4 3] 1 4 ©#fg93© 3 ^tcSW^tMUS 

S^Bf4, #!#©{4B^^4SS-tS 3 ikTctl^^;!/ 
»»BBC*H»T. mHEtt(*©3*7c»ttt. gttttrf* 
«®±©Sfi:B©feX{iS^tcffi atsi«r-^S 

surra 3 5*.5eb« ■ simnefftj:. m»»i#©a 

ffi€-i£fi©. B*&B§S3M$©TT©)BBB£<&'=>fc>t 

[0 04 4] If 5jc5 1 5 ©*^BJ© 3 tfTTC^tt^TOUg 
&SB«. BE«*:«B±©&&j£©3:fc7C&BB$g£ 
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[0 0 4 5] B#B 1 6 ©*BB©&B££BM#& 

«. sgB#&©HB*a>s©#©ffiBgB£igB-rsffi 

BBBBB;frB»CiJV.T. WE«(*:0 3^7C»«i. S 
8tl#©BS©#ftB©JWfl?ffi<i:^'&J5!cS 3 &7cW£^ 
7\M/S£rtU BES^Tcttft^^Wcg^T, ME 
BH»*©HB+fcfctt*BEto#©fl^«B*i8irr 
SCi^SitS. 
[0 0 4 6] $mm 1 7 ©*^^©fiB^^BISS^ffi 
10 \t, BEBtttt*©BB*k:gt*SBEBtt©£B££ 
©BBTfciBBBBfcS^HT. B££££B©<&B 
s£Bt=SB&##&S«^©BB©BSffi©BW&#f;: 

j:*b»*btbbb»bms£bt*bwb»biw£ 

B^r-y^i. BE£B£tt©&B£glc£tt«#d<& 
0*^fla^^fr*<WEIgltt»*©H«ill^T»S«-& 

»c#e>nsiaBT*sJt!KiaBs. saEa^Tcft^x 

;i/atfMEBBB»2Wfc»^T±Bt«JtttBB£ 

titXrv^t. BSc©MEg?»<iB©-?-n-encs^^ 

T£j*£*lfc#BEltBB«S:. SflEB^*f*©BiBi 
20 ittS-LT, IKEeN»B©BB(cS<biS^BEitBBB 
S^tS^l^fy^Si^SCiSltSSit 
S„ 

[0 0 4 7] M«B 1 8 ©*£91©&B£g&N:&£ 
14, BE«S#©ffiBBB£^rA5 **©«■{!£, BB 

EiS!ffiI*tfKt«»»ill»ifc«7Ty^SIIA.. 
£B<snfcB*©BEB»«B©+*>€>. MEBMttft 
©HB»::Bfcjfil»WEttttHBSWJfeT-5d4:*WaA: 

30 [0 04 8] M$B 1 9 ©*&B©&BBBBN7&£ 

«. BE%fl£©&B^B&*-r#^ ent/t ? * ^©s- 

B*. BBSnfcBBSfTtt^ CtJCfcO. BR©BE 

«££ttfc»B©BEgBBB©'t i a>e>, BEBBttB© 
HBCBt>ifft>IKrEJtttHB*«3£f-6rtft»Btr 

So 

[0 0 4 9] M^B2 0©*BH©ttB£BBM;&». 
(4, igB#B©@B*©#m.6©&B£A#@B!|*«j£ 
BB£LTttffi**#B£ffifittUiX^v:> r *B*.. ft 
40 EBBBBSBB^T-yT'tt. BEBtt©ffiEttBA© 
&B©1ff$B<t. WEA^BB1#B^ficB©BBi:(ca^ 
1>T, Bft©MEBB«B**B-r*J:t«:«r«tf 
S„ 

[0 0 5 0] M«B2 1 ©*BB©ffiBB»B«*ffi 
(4. BE»B;aten«a*^7fcfclr.T.*tt.LifcmE 
AABBttMBBBO-aoBBBBaBU^BB. » 
BBBtLT— oXtt**£«U BEBBBB8B& 
Xy-vfU. StE^©BE#B^©ficB©Bffii:> M 
EX*BB»BjSttB©att»«^BB»c*l>TBBa 
so nfcBEWBBtcaitJuT. — t?Xtt»»©BEsSB 



(9) 
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[0 0 5 1 ] |ff$H 2 2 (0*38 W<Z)ttOiS»B«** 

3 £ £\z £ 0 -oxtt«ft©«fca:»iaA*«M»«j« 

[0 0 5 2] §S*3S 2 3 <0*38 W<Z>ttBs8fM8«;frft 
tt, MEiSIMittllftftX^^tt. ^a&snfcffiEA 

mmw\zm^x. wimwm^&mmtti^y^^^ 10 

Tttmb&WEA*lil«»«^ttBC!>^— ffiE«p 

[0 0 5 3] 1**^2 4©*«WC0ffifi^*|g|Si*}* 
tt, (1) ME^jS«X^^^C*5^T, mebhm 

HfciSfMBJi*. «jBs5*fi«i:£»S (2) flJEsSg 

fctt*ft©mEiS»«»**«'rs (3) «ffcjc*j«$ 
nfc«R<0WE«»«fi*»K:, flHEsM&fcft*^*:? 20 
(CcfcO, WEK»»*<7>jii«tc«t)ffiViffirEtt:«iil««: 

¥U5ET*±e (i) , (2) , (3) (D-momw&im 

5fcl»0jiL/*tf ^oS^e>nfcNp^^43liTS8E« 

iiL<B»7», (WEsM»«*^y:/rt*, -£-<0«»<0ffl 
3Stc*5ViT, OTEBI»»*oiiilfcJc:*t>ifiv^t*ij56bfc 
ffirEJtttlitt<0£Ak:ffi(r)A:ffiEiei»«4i«. ffirEBK 
*f*©iB«* Id 43 s ffiEtttt4>ffiB£»0BM»:R £ 

[0 0 5 4] IS*3g 2 5 W©flrBiS»B«*ffi so 

tt, WE^^lRX^y^, ftNBBtttt*aBflfcf;:* 
feiff^t*J^Lfc^Eit«iii«©^fiEtcfflVifc8JE«» 
«««\ nEBN»*(OB{ftf ^^(tdffiEttffOffiB 

[0 0 5 5] 2 6 0*jeW0ffiBa6»B«»*ft 

ittE*#o3*s*ff^x;po««fc»ak-rs»« 

[0 0 5 6] M*a2 7 ©*aS«Ofifi§S»BK*ft 

att«#»ffi±o»ffiBoexttjEi**k:ffiar«iii* 40 
3*tc»« • swspJBjexT-y^t, 

ffi £ S 6> ft TBS W^Ift-r ^Xf-tSf^ **-r « H8 

T2 7s?\&s$L7*7-v7t-* mEBaw^ftx^x^^s 
esist^x^w*. mm^(D3^7L^^)],t 

[0 0 5 7 ] 2 8 ©*38KO)fiBa5*B«*j56 

«, »EiB^T7^Tlt JMffitt#«E±<B«ra£<& so 
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3 *7cffiBW«*S»1*«jftffiB 4: £ £ £ 

[0058] 5 s mm2 9<D*&w<D&wm®$£S&7n{f 

cOHfft+^6ftft<Z)fiBi5»&BM'rsffifi^»BI«^ 
ttK*J^T, l»E*#©3^5c*tti, 
©»ttB©WK«t36*6j*S 3*7ctt#^x^ft*J« 
U S9E3^7Ci»»^;HcS^l^T, flflEBBWtftG) 
Hfft + tc^tj-SffifEttftOffiBg^&Barsffla^* 

[0 0 5 9] 

mwommoj&m] bit. ^m^mcommz-D^ 

TBBft#MLTWBfclM!T*. 
[0 0 6 0] ft3fe<0i£fl5T?tt, BNtt*0>B«fc (A^® 

j«©ffiB^lttEA»H»W«*ffiBk:«t)iS<ft*J:3 
[0 0 6 1 ] cntC^L, *«WTIi, tt*tt#A«PHff 
Wfr©Bfc©SMftMtt«»tBW*^ 

[0 0 6 2 ] Tttto-fe, Se*(Z)a«i:Jt^T*»W«, 
ttftCDKMAWCD^^eMcoKKftS^&tfk:, BBS 

«*coiif*^^ttm$nfe^a^^ffiBisffi^S2ptc:-r 

^n&^«^rafc»k:Btt»*©B«©»K^fl!)BBW 

[0063] *5swr«, #attffi£fr;b-rk:B«<z)» 

«KJC»»Snsct*<, IEU^ttBsS»*BBi--5 

[0 0 6 4] mi<Dnm<DMm 
mmi 0 o©iatst^ay*Htfto, 0211 * 

9ISEa>»lBlcJ:^ttBiSI&BN]SBl 0 ocDfflS©*M& 
SStBTftO, H3lt *5IJ60»li(cJ:Sfi:B^» 

Bias® i o o cds^to^t :/ p y ^ at* o , 

H4H *^lillO»lS(7)fi[BsS9»BNOAa«Rnrd 

[0 0 6 5 ] **JK®KB0ffiBBMBNSB 1 0 0 

m3iZ7ik?&o\z. ttB*«»*BBLJ:3fc-r*»* 
«#(CH"rS7 f -^t^«6EttbT*5< 1 



(10) 
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[0 0 6 6] 1 0 «, ttff© 3 &7C»tt, &tf , 

•vf+£?a$13<h, mrfBt)*^3^7C^*i:MISSie^^ 

fl^^MEttSB 1 4 £ffiA3„ 10 
[0 0 6 7 ] 3^5c»«-JE»*W««l ltt. 

^110) O 

[0 0 6 8] 3*7C»«-E»*Hfi«l llC^Sttft: 

**fc«JE»B*#tt*m>*Ci:*«T#*. 
#I£LT, «#<2 3#5^£M££, Ji7 1 - 

1 2 3 6 8 7^) 8E«t^3%7C«Kfl!lfteB(DSWft^ 
^T^te-T^Cl^^T^, *&C0)ffiK: ! bttt*fc3&5c 

[0 0 6 9] JHW«»5^;*^*±J««1 2\t. WE 3 
*7C^tt*fflV^Tftft:*®±O^P (x, y, z ) tC 

jttjc-rs^^x^^aw* (s, t) *5£«rr* 

yZfl 2 0) o BBW*»x^^?1r**»l 2£«fc*, 

E#*Bf±MMeu aj»anfc^Q<o**«* (s , 
c:offl^*>«^3a:»«^»*«fijfflPlllB"C»*. 

[0070] ccit, ^mmcDmmcomm^Wiy 1 '^^^ 

[0 0 7 1 ] *IIJfi(7)«88cOflP,W^»x^X^^^dca8 
12(4, #,£P (s, t) Oi«J:T0»aiSStf 
^XftT (s, t) RBMjfcfrJ 40 
fcrt* U cntJHSSttT-^X^^S (Tj 

(s, t) } iltffiM^ ::t% ®SfIco^#(c 

W^tt^rLambertian^Ex^TiaflUU, H8^&PSK:jg< 

[0 0 7 2 ] £lT> WE3:*7cflM*7*-**m^ tt* 
^ffico#^P (s, t) ©S^^7 h;P*n-»"T-6. ^ 
IT, #,«SP (s, t) (BffiR^ bJltfcfttmd 

(s, t) drSffl^T, «3t*nfc5Sri»I 3$g) so 
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(D&ytmz&rttzm&o* (s, t) o&om& 

«T (s, t) ^*(DScicoS:{CcfcO*a6^o 
[*i] 

n(s,t) :^PCs,t)Ofej»^<^ b/U 
d(s,t) :jSP(s,t)©SW$ 
T 

e( s D.Jo^P^.O^Tarfi^W-J: D»*cftft. 

li:jftP(s,t)*sT*ifii©*WcJ: 5«l:/ji&4t\ 

=> 

T(s,t)=d(s,t)e(s f t)n(s,t)T : ^P(s , t)W^SfiS 
dCt?, e (s, t) tt. jftCP (s, t) tm\Zt&&fr 

[0 0 7 3] gJS^X^ffgtg&l 3tt, meflH^x 
Wl^Z^^m {Tj } SrffllfiT, ff*<0IIB9i*ft=T<B 

id } sritff-r* (xt7^i 3 o) o 
[0 0 7 4] ^SjSt^x^-vG j otmcti. 

[^ 2 ] 

g, :t ^m\c^-<ftnm(D^^mnm<Dm^^ 

(i = 1, 2, 3, • • • , N) 

££T% BfM (A i } ^C0M<O^:^ViJlI(c i = 
1, 2, 3, N^T^o 

[0 0 7 5] fit, *«6^n7"cS*^^ h))sG)to~C& 

<i=l. 2, 3, n) tLTttitlTZo ^OtBT 
flft "n" QftftKltt, 09* tf, ®WflO^H^#^R 
ttTO . 9 9 (9 9 %) ftifOBftUBfeLT, 
3 <B5££ SJfc-T £ 5 K n SRffi-r* t^£> d 

[S3] 

i=i 

[0 0 7 6] tt#qE5*JMEtt» 1 4TH ME3*5c» 
tt£, ItESJS^^X^^ ^ (Gi J SrE*bT*< 
Ufy^l 4 0) o 

[0 0 7 7 ] Bttffi 2 0 Tte, * * 7«0»fti$B&ffl 
[0 0 7 8] BHtffi2 0». WEsS»«»»*A*<!: 



(11) 
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B*&frr«JtttBB£dKffi2 2i, MBJttKB**® 
2 3 £tfix.<5<, 

[0 0 7 9] sr, ^^.snfcsg^iiiKD-tn-eno 

Bft£AS2 2rt«fflJS*fT5 (^7^2 10, 2 2 
0) . 

[0 0 8 0] 05H 4cftlta>»iicDRHnKlliffim^dc 
«2 ltosifiics^-r^Du/^iaTfto, B6ii *sus 

2 Hi, B 5 JC^Tct 5 £8HgXiftR£ffi 2 1 - 1 £ , 

m&7-#x3 L \>ft&m2 1 - 2 ^iati^o 

[0 0 8 1 ] K#£Blife£8B2 1 - 1 lffl«Sg»«*fi 
<D&B&mzto»tfi&Z*&<Dto»am<D&tiiP (s, 20 

t) <7)i®«±-C(OjS« (u, v) ^M-JFI Bffej&flC 

(u, v) ^S-r-^X^irffiS (s, t) ^OSSlf : 
(u, v) -> (s, t) £#fi6, LTHJAT 

3 Ur7^6 0 3) o a«S«i:3J«6, £<B£«ttBi«CD 

[0 0 8 2] C<D«aaattt«^a:#tt«:ffl^a^4:*«-C 
Ba5»*«8t*n«, -jRW&nVlfa-^flDy^^-f * 30 
[0 0 8 3] ZZT\ #l«*ifi#jS0>fi«* fC,S©f 

^x^tl^ (s, t) ti»i"e»*-r««t5*cKje 
u ja®«:fT>ttf, «H$nfcH«(&#H* (u. v) 

(Bfe^S (u, v) -> (s, t) 

[0 0 8 4] &&t2X : ?*®&B2 1 - 2te, HtffBJ^ 
«^»«:ffl^TSlB£ia«B i (u, v) *&3tfc<fcoT 40 

(Xt7^6 0 4) o 
Bi (u, v) =Gi (f (u, v)) . ( i = 

1, 2, 3, — , n) 

[0 0 8 5] itttilfft*fiK8S2 2te, MIE!!lH91ftKi3m 
A*B«K:»fcifi^BBiLT£A-r* 2 

o) o ccofla^i*2smsrtJc»sA*Hffttcfifcia^ 

ttttBfft*£AT*#«;K:tt, «Atf«c4»c*-rj:5 so 
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tc, itl£i@f££^T^$fc fail <Offl£*/h-»ffik:j; 
[JS4] 

C :Jt$fciiiHft 
I q :A*Mft 

i=l 

|f q -c|«r*/Hri-St>«>. 

[0086] mmm$iBK2 3\t. $nftmmmnme>*p<D 

t>AABtt&omUK0!)KV)H:ttB«C j ^»*T-5J6 
3 0) . 

[0 0 8 7] AABBI q £#Jt«M»£<&«MflEtt. 

H«ow««*jt»-r -6 c t tc jt o 5 -rw-jrr * d j 

dj-|T,-Cj| 

[0 0 8 8] dO««a*(0«-jr*tttt*<*T— 
ttttBflk^ ASillStnWff^ Lfc DI7 £33lB 

i-4ft£©»«aa^B«ffl3itiinAfca-ea«K«:w- 

[0 0 8 9] fbt, **lB©»»»C*5t^T»i, §g»iS 

A*B«^0)»#OsS»oeB»S*i:UTm»'r* 
Ur^^2 9 0) o 

[0 0 9 0] K±R«L&i5i:, **«©»B*C«ttl 
tf, B«©W«B*i([*Jt«LT«#©iEUt*ffl:B*» 
£ipJ5£"r* Z<Dtz*b, x^mmiz^t^ 

fiB*iE«*ClfimT*Ct^T*ttli«*«C*liTt), 
iEbl^ffiB»»eB«-r*Cli^T#*. 

[0 0 9 1] K2<Dtm<OB1& 
H7B, *«^©B2 0*Jfi©»ffi«zJ:*ffiBsS»B« 
gil 0 0 a©«dc*^-r^n^^BlT*t), 08H 
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to o 9 2] *£tg(z>jgtttt. g&mffi*mftommt 

Wil4aig»©S/1 9 * * £ 2 nfctEH t bTfg 

[0 0 9 3] m 1 ©fiffi© 

ffi?9l<2>&Bg«i8lll£B 1 0 0 ©fi|j$l;:J]D;LT. I2i^a5 
2 0 aK3MM5aflW»£ffl2 6ftB*.TV>*. 

[0 0 9 4] £IMMtWft*fl! 2 6 »i. b 

[0 0 9 5] Sfc. ffiBsSf^^T^ 
0) . 

[0096] *mm<DBm<Dm<Dmm\z> ±TWncom 
[0097] jy._hsi!wbfcj;3tc. *mmv>mmiz£ti. 

[0098] f&3<z>nm<Dwm 

09H #fgiB©SfS3©^M©^tlC«fc*&fiM?#Sgia 

gf i o o brot^s^-r^a-y^iaT&iQ, ilO 
tt, #*ffi©^&©feB3gi£§giK©^£gft93T3fc«> 

[0099] ^mm^mmit, m2<Dmm<ommtmi^ 

-So 

[oioo] b^u &2commcoBm-eit, mmfcg 
[oioi] -ec-r. **io^ix-ii, &»4ftt®# 

^ iS7 £ I 1 b©fi-fo£Ifr$1±T£gi:0§g 
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[0 10 2] £©«5IfciS»«»S»9SgL#a'0»< 
aaiitt. ^#£a&Sft&iISftia»©8i9jgb*i&;Lfc 

[0 10 3] Ill 2 ©3gJ£©ffi5*t©H 

tt5. c©fcae>, m2e>mffio>Bma>m&uziiQZ.T, 

BH«ia©lit)igUO»7* J l ! U«-r*<*7W*8B2 8 5: 

[0 10 4] »7«^ffl2 8tt. SISfrlEl&WStDilb 
Sr^fcgllSg, *«l.)^H if©A5^^S:^»)$-a-T 

^TiSiffiffla©gil0aIUS:fl-6«]S Uf-^2 8 

o) . *net*t-©»^ctt. *££g£*t£&* 

[0 10 5] C©fiS©a&3S«£T®2©SS;8E©JB!£<h[fO 
[0 10 6] «±ISWbfc<t'5fc, #^IJ£© lutein 

tf, m2ommo&m<r>%)mzt)uz-T. mm^ti^x 
mji?z&mg&mm&mzfm&mmizw&m?LTmm 

[0107] m4<Dmm<Dmm 
so si nt *^^©^4©*jg©^{c«tsfifi^ig 

M§1 0 0 c©M*gt^O7i'0TftO, 012 

[0108] *^i£©^ii-c«. hb©b$«?©»£B 

©««©*Tttfc<, teB*s6»«<»#©»«WfcJi.*. 
**ti»tt («r»jS0 ©ffiBIMRfc. BRUT 5. bfr 
b. ft#©ft«ittSfc9, SiSftg^S?©iIliR • ifct 

m-z>z.t\z&r)fto. 

ao [0109] *£J6©»ffi-Ctt. m 1 

JSICjbnxT. SUSBl 0 eld. yofc<D&MW)ti.MiiLT'& 
*«J#W«j*0D 3 *7c«tK* A*"T 3 &7C&B 

A^SISl 5<fc. K»«j*[3^7cttBSraBtt:-r*1#*jft3 
^TcffiBffiBSSl 6SIATl>5. 
[0 110] fc*s. 3*7C»tt • £*mM£ffil 1 . H8 

3. tt#trAEi»14 0jaili. 31! 1 

[0 111] #&,&3#C7E{£BA*g|Sl 5Tti> fflJltb 

so fcttise 3 &7tMW;£fcttmz&m b , 4*i#atffi±Tffim 
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mm*At)?z> Uf'^i 5 o) o 

[0 112] d©j*MtLTIt Xy v<B£j£-$>ffisp 

tffli»THBic»sanfc«#*.H.a^6^i(irfiB* 

[0113] WttjA 3 *7EffiBIBtft« 1 6 tt, fitlHAA 

sn&«r«j*3*7cttB*ia«-r« Uf7^i6 

0) Q 

[0114] * jlJiSO^ffiOBMffl 20cH » 1(7)11 
JfiOflgffiOfllfig^iP^T, A*B«fc:43tt*lfflEtt#W 
IRjft^ttB«»U-r«WBjAfl[BttHlff2 4&. ISA* 
■«W«j«ttBtmBaW«j«3A5EffiBftffll»T*#0 

[0 115] ft*, BHXftffiP!l££ff2 1, Jt«EBtt 
4««2 2, §S»S«?ffi2 3©jffllH SB 1 ©3iifi<BJB 

[0 116] »»MMlW2 47fll tt«J»3*5c 
ffiBEttBS 1 6 K:E«attTl>*«»#»«ja[<DA;&B 
«fcfctt£ffi:B£flbttJU A#B»4#«j£ttB<hbTffi 
*T^> (Xf7^2 4 0) o E©«#W«j»©ffifi<DA 

A*HB**ft**6^»-CttB*»«LTfT'5Ct*>-e 

[0 117] ^^ff^SB2 5TH *«^3*7cffiBaB 
Bffl 6^e»«j«3*7cffiB«:K*a*, iftfEA^li 

#«#£n*J;3ft, teB§S#<D/^**£ffh*U It 
»Sn&ttB»»^^^^»*JB»«»»iLTtH*r 
-5 (A^:/2 5 0) . 

[0118] cKoaautt, mea«njAHiB<oflt^ft 

Eli:*S*&, «*4^<Z)3S*«»^ltffsns. 
co«*4^a)iBIMR*l*«IMR*l»ibTUl* 

[0 119] ±a*L;fccfcSlc. *2MS<B*»£<fcntf, 
W«jft©«fcB«««ttTttcn^ 

Elf IE£ fcttBBB<Z>BM0>fcAfCJil V>3 CtlzJzO. 

[0120] msommv&m 
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SSSS1 0 0 d©l(ll*tSf^Py?HT»0. HI 4 

[0121] #is9i(Bfg 5 <Dnmv>i&mt. % 2 ©^yg 

©»»c*lr*TMK:, 36»«*<OfH?*A*BB©1*« 
A©ttBfc»^TfT3jfll£. &tf£fMMta>MB0>III 
B&. A»BB36»6©W«jattBO»Hl«*k:»^^T 

[0122] £fifcg|S 1 0 d tctl, B 2 ©HjSfi<0^ffi©« 
10 tfclCiPAT, «*©»«MftWteT»*««:1*«jiao3 
5fc7cffiB*A*T«WBjfll3*5cttfiA*Bl 5 i, BE 

3 ^7cffiB*aa«-r 3 bbbb 1 

[0123] ^MiCD^ttOfiBsBBBMBB 1 0 0 d 
{4, »2©*J60»BOB«tHPAT, B»»2 0d 
tc, A*BBK*tt*WE«#»«j««)ttB*»Bl'r* 

20 2 4<h> MB«r«j*ttBtam«**ffl^^T»J|CSn* 
K£®M£ttfl*ftjrr&££ttBife£tt2 7*B** 

[0124] WBjftttBtttllffi 2 4 tt, WBjB 3 ^7t{i 
BEtftffil 6JClE«$nTliSft%#:1#»*©A*B« 
Kl*3W«ttBXtt-t«)?¥aBB*»aU, A*li««p» 

MULA:W«j«(0E>4S[BC[)MllOBB<rW*jAKSfB 
itttfflWSC^T, ttff»«jft©ttB©A*«l« 
te, ^l— tf*^>trj.-^S:ffl^TBffi^^$nfcA 

mB©*»fcA*A*fM*B0BUfToT«* 

t£tt os, # ttff 1#« * © x >y >* © mm 2 t 

[0 12 5] BfMBBft£ff2 7tt, ffiB&tt,AB2t6 
0) . 

[0 12 6] dO»BK:tt«^tt*tt3Wa«Pl«Tr*« 

m^m-c&z>o :nn BEttttAK&BBATimBA 

*B«»«j«ffiO*«{fcS-B:a*«&*tt©36»««ftW- 
50 BB©tMICk:ffl(f^M-SA«B«fLTMBIBB««A^ 
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[0 12 8] ^IC, *«K©fil^ft*JS«S:RWr-5. 
[0129] mi 0*JfcM 
HI 1 K^LfcSg 1 <0^«(O»ffift»JSL>S:S§ 1 <£>§Hffi#l 

[0130] mi fc^nsjc^fc, sean oiz\z, 

[0131] **»tR|©2»ffi 1 0 tt, t5ai<£> «t 5 iZ 3 

*7c^« • E»*H)e«i 1 1* mwrnmrz^^tk 

Etttffil 4ftffi*_T:fc9, *Hl«sj-Cft «pKfia93£» 20 

naoftttMftRnr*. 

[0 13 2] l!H«if>Xf 2lt WfB3 
&^ttftm>Ttt#affiJi<B#j£P (x, y, z ) tC 
»*-rS7-^^^VJS«l* (s, t) £^fSTS 0 

[0 13 3] x^^JSlSUSORS* 

»#«B±0*jSPt, LTtfflE#* 

b±^h«u ts»^nfc^Q©j»a«K (s, o & 30 

[0 13 4] *:*lK«0»*lc45liTt4, m<D&*>M<D 

mm<Dmftir-?&mmi,fe^zttL, (s, t) = 

(0, 0) ft«QIEffi<0;£ftT*S,J;'5k:RSU s, 

t a-tn-en- 9 0° *^9o e ^(Dmmx^^tf 

So 

[0 13 5] SS^K-r^^^^^filcSSl 2H #*P 
(s, t) Otl{£±T*<Dj^MftJlT^X^T 

(s, t) ft, »HW*frft«*K:«fl:a-e-3te*«6Ntt* 

JKU ra»r^X^tilTk (s, t) iLTttJ^; 40 
-f£„ WAtf, *IH»C**— 3©A3KJKft#*, HI 
7k:S-TJ:5a:tt*ft+^tbfcaH<DttflE, 

<f>ft 1 0° 43€TlC-9 0° fr*>9 0° N 
= 3 6 1 «*©BH«*fr»ftK56T*. -c^^tM^ffl 

±0iS-»c*rtiftft«)*fc«)ica^«3Er*c:it)^Jfll 

T£>So 

[0 13 6] WKffiaWfflctt, *S*ftn>bf3.-^ 
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[0 13 7] ST. fflE3&7G»tt5r-*ftffll^ ttft 

aasoftjsip (s, t) coffi£§^ Mvfttn?rs. * 

l/T, MP (s, t) (Bffia^* HUiSfljspd 
(s, t) iftffl^T, Jf3£Snfc#[n] IKS) 

*jfl»ifi«ftsttfc«*o, ^-cdp (s, t) o&omrn 

fflTk (s, t) ft, »i<B5£<hl^«fc:LT, #c£gc6 
<B5Sfc:J:0#»*. »6T?«, NfflSl (k = l, 2, 

N) CO, ^<^ + ^e>#^r[p]^^^r^ft^-r / S^ h 
JUftffl^T^So 
[»6] 

n(s,t) :^P&,t)03jfei»^^ hA- 

d(s,t) :,&P(s,t)<Z>^£N£ 

L k i^ft®'**' (k = l,2,- • -,N) 

T k (s,t)=d(s,t)e k (s,t)n(s,t)L k :,&P(s , t)£>jfi^-fl 
d^T% ek (s, t) 14, *P (s, t) aWKKft* 

[0 13 8] »fcr*X^*n**l 3(4, ttEffi^X 
l&r-^X^S (Tj } ft/B^T, ffii»osgW*fl=-c© 

sea, ^7 ic^rj:^^, mm^m^^^^m 
{Tj } ofi-HSScoJWflEMftat^fcJK^^ Wl^ftWctt 

So 

M*7] 

A, :4g, outfit 

(i = 1, 2, 3, • • • , N) 

m^m (Ai } ^-ooft^^^^intc i = 

1 , 2, 3, N(h« 0 

[0 13 9] fLT, *ft6^n^c@W^^ h^f^T^ 
SftSnlftHtQ. cmftSiE^^^^vS (Gi } 
(i = l. 2, 3, n) ilTdi*no lOHit 

tLXO. 9 9 (9 9%) ttifrotttRfiLT, (» 3 
OSi^CLT) *Oft8©atRfct«l:5i:ntK 

[»8] 

[0140] ^co^^ic, m v m $ n^sw^^ h;uo 
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[0141] wz, vms>2 ocDHjfiwsBiwr*. k 

*^l£OTTtt, ^(c, RBHXM2m£j£fl!2 lcofiftSco 

1 0 1 4 2 ] **Jfi«-Ctt, ffiBt*»©^9^*ib 
Tfi, ¥fT^ffija^^-TTx, Ty, Tz0, 
StRx, Ry, RzSffl^CtttS. 

coi4 3] Mwmm&m*k&U2 it*, » 

[0144] 21-114, ffiEsS^iSM 

t) ©i«±T©i« (u, v) *n-*u Httffiai 

(u, v) frbTZTs^-^mm (s, t) ^©*»f : 

(u. v) -> (s, t) jB*«aifcbTUj*'r 

[0 14 5] ^Ml^LT 

20 

[0 14 6] :t"C, ***a#jfl[<Z>€S«, ^(D&iDT 

zxT-^mm (s. t) «h ljtfi-cjtJc-rsjcircKje 

U J8iH£fT*.tf. ffilj£nfcil{£<D&iliit (u, v) 
©6**6 (u, v) -> (s, t) (DJ*JEH«£##5. 
WAtf, fe©#, ft, »«»^tRGBltt7J^7 

-*«**pj«fcn>tri— ^-rtto^s 2 5 5©«#« 
£ts, TpxT-^mm (s, t) «, **««7?tt- 

9 0^69 OcoSBfflcoiitT^^o 

[0147]f^ f^ftlffi^ (s, t) T*$> 
Z£jZ#i<D&$:mi£TZ>o 30 
R= (s+9 0) * 2 5 5/1 8 0 
G= ( t + 9 0) * 2 5 5/1 8 0 

z<D&o\zLT*kf$,2nrz.m»<D&mm (u, v) ©e 

JiSSifiKffl^T-r^X^ffiS (s, t) £fff 

[0 14 8] :O*Stt»<ST-«T»0. *©*&« 
* *^ffi**iBfflBJtt-C* 5 C <h ttH 5 £T* fettle 

[0 14 9] fit, *K^^^^r«»»2 1 -2 
tt. Hf[8BjSS^«l«:ffl^TSlSH«B i (u, v) £ft 
ffU WffSnfcSJSBHftS (Bi } **t»Tflawas 40 

[0 15 0] m2 0Hffi#j 
BI 7 fc* Lfc* 2 ©£J&©»flB&XffiLAfll 2 (DMWiffl 
l:o^TRWt5. **JfiWtt, &IMMllftqfc0c©Mt 

[0151] **»0(Ttt, *#©ttl»©ffiB<!:!fi]Sa< so 
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T x = 0 mm, Ty = 50mm, T z = 1 0 0mm, R 
x = 0° , Ry=20° , R z = 4 0° TftSCt** 
^oT*0, ^-O^^fT^BifiT 1 0mm, 0gT 
5° «TT*S<tto^oT^S«^*WIJcK^TS. 
[0152] estffi 2 0 ©5£«ftttSK£S 26H A 
*Snfc«*tBHrtT. &IHRtt©*^?**£Xtt3 

[0 15 3] #*M«Ttt, «Atf-«tLT, x*t- 
10^^.10, y^40^)^60, z*»90*611 
0, Rx^-5^6,5, Ry^l5^e>2 5, Rz^3 
5 4 SOfgEIT, STx, Ty, TzteSmrru R 

x, Ry, Rz«5 Q wmkbskelt, £ft5 3 X 

3 3 = 3 3 7 5iOg*«i*4«T-5. dCOffiOSOJl 
[0 15 4] &3©IHE0y 

pa 9 u^se 3 <D^jfi©^ffi*jais:bfc» 3 ommm 

[0 15 5] &tz* *HJKM0!)«»ftMffft«a2 6 
»£ttTttK©ttfMR4te£j<U ■e©4»a>S*aW:« 

[0 15 6] C^TiS-WtlT, «#©«B&©ffifi<i: 
|p]f^Tx = 0mm, T y = 5 0mm, Tz = 100m 
m, Rx = 0° , Ry=20°, Rz = 40° 
th^^^T^O, x, y, zOMI^lmm, R 
x, Ry, Rz0ttMl c £T£<, 

[0 15 7] *?\ «IMS«BtfeJE»2 6 btt, Tx, 
Ty, Tz, Rx, Ry, R z © 6 ~D<DS^ zr * $ <D*£fr 
S^n^n— :3€:jgArCTx, Ty, TzftSlmm 
Rx, Ry, Rzftfcl° t«WPXtt«^S*fciS 

1 2«©aMMStt*£ri&U s6*«»»£LTHJ*T 

[0 15 8] flawa«ffflW*«BS2 1^6s5»a«»2 
3 (DM1 Uf7^2 1 0-2 3 0) H £Tfg2CQH 

[0159] »7«j£«2 8«. ffirinosaas^*^ 

««©«J«a5»l8»*^4«anfclt«iiiffttX 

AiafftoiiaiHffititR-r*. c©«<HKa<B<ftt>Tt> 
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A. jfifHRMWftftff 2 6J^TcofflS Uf7^2 6 0 

[0160] m4(Dmmm 

mi l*C5Rbfc»4©*IK«)»»ftiB«bfc»4©*llll 
S e #»E«tt ffi« J ?>a5»*«*©»«Wte-B.A*ft 

tt£<, A*H«4:lt«i!li«(0«*W«S^<D*SJttt 10 

■ **rtMMfriLTJIIV^ B18©12iOl*M*ffl 
^SS^lCO^rai^So 

coi6i] ^MKMosfttf locit mmo <k 3 n 

^3515^, WfRjft 3 ^TcttBIBUta 1 6£«fATl> 

So 

[0 16 2] 3 ^TcffiBAASB 1 5tt, WCLfc 

itflB3^7C^«(hS#t*€:#^b> BROttftttfHl 

8^-ri 2«<z>**j«ofl[«ftA»r*- :o»*a 20 
<&{fcB<0A*te, :i— if a*n > tf 3.— 37 &m ^xmmiz 

hh%z/vPim-efoz>o -MtLx. mi 6<D^m^ 

V^^&T^Jffi^T'&So 
[0163] 3 :&7C&ilfS1tg& 1 6 tt, mifEA^ 

[0 16 4] *fc*SEJfi«OB«|»2 0 ctt, m»<B<fc 30 

gB2 4£, «»«-ffa2 5*«*Ttr>*. 
[0165] *#«,£&BfflttS8S 2 4ft 018©12fi 

tt, !f^3>ifi-^^ffl^TiiiStca^snfcA 

SU S»W^ff3«^^:fttB«:afflplffiT**. #H 
ffiWtfl -09<hLT, A^jaflS^ftW-Cfcofefc* 

1 2«©W«jft©rt, HBtP+ft^ttBTftSH 40 
1 8 CD 1 , 4, 10(D3MIl^AAt^ofc 

[0 16 6] £5&ftffffi2 5tt, 3 ^TcffiBEtt 

ffll 63&^«r*^3^7cttfi*«*ii*» fiMBA*iffl« 

S«an*J;3fc, ffiBiStSa/^^SW-jJU its 

So 

[0 16 7] m*.\i* «e*©aan*WjHOtt«S:ffili 
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So 

[0 16 8] CCDfffiaMSte, £T*1 
T&So 

[0169] mscommm 

TRirr*. *ni&m\** m2<Dmmm\z^xm\z, 

S5»«*OWJf&A*iB«0»«j«Ottfi^*^»TfT 
»«jftffiB©ttffiWft^»^^T*5e^«j«*t*a:*. 

[0 17 0] !tt[$<2£?lC|g2<^JSCD 
»«<0«|jStiPAT, K»8B2 0dK:, Wtt£ffiB»£U 
SB2 4<h> §6iM6Hft£«2 7£«*Tl>*. 

[0 17 1] NrttjAttBA&Ua2 4te, 0 1 801 2 eft 

»«jftffifi&LTHJ*-r*. :©«#»tjS©tti©A 
A*H«e*ft*<6*»TffiBXttlBH*»«LTfT'5 

-ifeT^au &mmizftom*tmffi&mm~*jmx 
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